Do potential entrepreneurs face liquidity constraints? Or to put it differently, does a person have to be wealthy to start a new business? This question has been discussed in a large literature that has documented a positive relationship between initial wealth and entrepreneurship. However, in a recent paper Hurst and Lusardi (2004) use higher order of polynomials in wealth and …nd that there is no relationship between household initial wealth and the probability of starting an own business throughout most of the wealth distribution in the United States. In this paper we examine this relationship using similar methods on Swedish data. The data set used is LINDA, a register-based longitudinal data set for Sweden. The relationship is estimated using probit models with di¤erent speci…cations of wealth. However, the result that wealth is not important for new entrepreneurs cannot be replicated. Instead, the main …nding of the paper is that the relationship between wealth and transition into entrepreneurship is positive but diminishing for the major part of the wealth distribution. Moreover, the relationship between wealth and entrepreneurship gets stronger as the models get less restricted with respect to wealth. Our result leads us to the conclusion that liquidity constraints do play a signi…cant role when determining transition into entrepreneurship in Sweden.
Introduction
One of the most frequently discussed obstacles for entrepreneurs is the inability for potential business owners to acquire necessary capital, in other words, the entrepreneurs are liquidity constrained. Liquidity constraints are in both theoretical and qualitative studies raised as a potential or actual problem (see, for example, Evans and Jovanovic 1989) .
The existence of liquidity constraints and lack of capital for businesses is commonly debated in Europe. One of the most frequently discussed problem is the poorly developed venture capital market. The lack of venture capital and the gap between Europe and the United States is raised as one explanation why Europe has not had the same amount of successful entrepreneurial companies as the US and, therefore, has not experienced the same economic growth during the last decades (Bottazzi and da Rin 2003) .
The role of liquidity constraints can be examined by studying the relationship between wealth and entrepreneurship on micro level data on households. If liquidity constraints are an obstacle for entrepreneurs, then low wealth households will be constrained from starting a business and we will observe a positive relationship between wealth and entrepreneurship. One advantage with investigating liquidity constraints using this approach compared to qualitative studies is that qualitative studies usually are based on either existing …rms or potential …rms applying for loan which will create a selection problem. This implies that by using micro level data on households we can get a better idea of the extent of the potential problem.
In empirical studies entrepreneurs are commonly de…ned as business owners or self-employed. Using these de…nitions, a large literature has documented a positive relationship between initial wealth and entrepreneurship (see, for example, Leighton 1989 and Jovanovic 1989) . These results are attained by including initial wealth either linear or quadratic to the regression models as dependent variables. In a recent paper, Hurst and Lusardi (2004) includes wealth as a higher order polynomial in addition to the linear speci…cation and …nd that throughout most of the wealth distribution there is no relationship between household wealth and the probability of starting an own business. From this …nding they conclude that liquidity constraints do not play a crucial role when determining entrepreneurship in the United States. This view is shared by Parker (2004) who emphasizes that the previous literature has not succeeded in providing proofs that liquidity constraints exists. He argues that the positive relationship between initial wealth and entrepreneurship can re ‡ect a number of things such as decreasing absolute risk aversion and preferences for being self-…nanced. In this paper we will not investigate this closer, instead, we will focus on the …ndings of Hurst and Lusardi (2004) and investigate whether there are liquidity constraints in Sweden. Hurst and Lusardi (2004) argue that there are mainly two reasons for the result that wealth is not important when determining entrepreneurship in the United States. First, the capital required to start a business in the United States is low. Second, good institutions are available to provide funds for entrepreneurs. As discussed above the situation is di¤erent in Europe regarding the last point. If we look closer at Sweden we will …nd that Sweden is no exception from the European situation. The Swedish …nancial system is described as one of the most bank oriented in the world with a large business lending but …rms still experience di¢ culties in …nding …nancing in the starting up phase. As in the rest of Europe, the di¢ culties have been explained by the lack of venture capital in early development phases. The Swedish private equity and venture capital market has grown rapidly during the last decade and today Sweden has one of highest levels of private equity investment as a share of GDP among OECD countries. If we compare Sweden with the rest of Europe then according to EVCA (2004) Sweden had in 2003 the second highest (after United Kingdom) private equity investments in western Europe as a share of GDP. However, most of the capital is invested in late stages and the problem of …nding …nancing in the early stages of the companies remains serious (Baygan 2003) .
Based on the previous discussion we have reasons to believe that there are more severe liquidity constraints in Sweden than in the United States and furthermore that this is true for the whole western Europe. An interesting question is whether this view can be supported by micro data. Based on the presented view that European potential entrepreneurs have di¢ culties in …nding capital in the starting up phases we would expect that the results will di¤er from those of Hurst and Lusardi (2004) . The questions are: Will we attain the same results as Hurst and Lusardi (2004) using Swedish data? Are liquidity constraints a substantial obstacle to new entrepreneurs in Sweden?
A couple of economic papers have earlier been written on entrepreneurial activities and liquidity constraints in Sweden. For instance, Lindh and Ohlsson (1996) use Swedish data to investigate the relationship between self-employment and windfall gains. Lottery wins and inheritance are used as instruments for liquidity and they …nd that there are binding liquidity constraints. Lindh and Ohlsson (1998) …nd further support for the liquidity constraint hypothesis by investigating the relationship between wealth inequality and self-employment in time-series data. In a recent paper, Giannetti and Simonov (2004) investigate how personal and environmental characteristics can explain di¤erences in entrepreneurial activity among Swedish municipalities. Among a lot of other things, they …nd that wealth increases the probability of starting a business and hence they conclude that there exists liquidity constraints. Thus, previous studies on Swedish data has agreed that there are liquidity constraints facing new entrepreneurs but the question is if this result remains when including a higher order polynomial in wealth. The purpose of this paper is to investigate this in the manner of Hurst and Lusardi (2004) .
We are going to use LINDA data, which is a register based panel data set for Sweden. The database includes a lot of information about a large panel of individuals and their family members. The fact that the data set is longitudinal allows us to study the individuals transition into entrepreneurship. This is a better strategy than using only entrepreneurship due to causality problems. Thanks to the large sample size we will also be able extend the analysis by using …ne de…nitions of wealth dummy variables. The binomial and multinomial probit model will be used to estimate the relationship in the data.
One problem associated with empirically investigating liquidity constraints is the endogenity problem. It is possible that there exists individual characteristics that make the individual more prone to accumulate wealth as well as to start a business. If we are not able to control for these traits then an estimated positive relationship between wealth and entrepreneurship could simply re ‡ect these traits and not liquidity constraints. In an attempt to evade this problem we will, in the manner of Hurst and Lusardi (2004) , divide the businesses into high and low starting capital businesses. If there are liquidity constraints then we would expect the relationship between wealth and entrepreneurship to be stronger for high starting capital businesses.
The paper is organized as follows. We will start with a brief account for the theoretical background and econometric problems. After this the data used in the paper will be discussed and described. In the following section the results will be presented. First, we look at the base results where we use polynomial wealth models and a wealth dummy variable model on a whole and truncated sample respectively. Second, we will investigate entrepreneurs depending on starting up costs for the business. After this we will present some robustness results and …nally we conclude by summarizing and commenting the results.
Method
2.1 Theoretical background Evans and Jovanovic (1989) develop a model that makes it possible to test for liquidity constraints. The main assumption of the model is that new entrepreneurs only can borrow a share ( 1) of their initial wealth (z), where 1. This implies that the amount borrowed cannot exceed ( 1)z and the most a person can invest in a business is z + ( 1)z = z: Therefore, the constraint that a new potential entrepreneur faces is:
where k is the amount of capital invested in the business. The model is static and the entrepreneur's earnings depend on k via the production function y = k ", where is entrepreneurial ability, " is a lognormal disturbance and 2 (0; 1). Following (Lucas 1978) , a constrained borrower enters entrepreneurship if the expected earnings net of capital costs from doing so exceeds that from paid employment, w. This occurs i¤:
where r > 0 is the nominal interest rate. If the left hand side of (1) is di¤er-entiated then we can verify that the probability to enter entrepreneurship is an increasing function of initial wealth if the potential entrepreneur is constrained. It can be shown that for an unconstrained borrower there is no relationship between initial wealth and entrepreneurship. Thus, if initial wealth is exogenous and positively correlated with entrepreneurship then this implies that potential entrepreneurs face liquidity constraints.
The theoretical model provides us with a tool to test for liquidity constraints by simply running a regression on entrepreneurship and initial wealth. However, for this approach to be valid wealth must be exogenous. We have reasons to believe that wealth as a matter of fact may not be exogenous. The next section discuss the problem and how it will be handled in the empirical analysis.
The endogenity problem
The endogenity problem arises for two reasons. The …rst reason is that the individuals can have accumulated wealth as entrepreneurs, that is entrepreneurship leads to wealth and not the other way around. To mitigate this causality problem several articles have suggested that one should use transition into entrepreneurship instead of being entrepreneur as dependent variable. Hence, in the paper the dependent variable will be transition into entrepreneurship and by using this speci…cation the endogenity problem arising for this reason is handled.
The second reason is that there may exist traits that makes some individuals more prone to accumulate wealth as well as to start a business. This could, for example, be lower levels of risk aversion and higher …nancial sophistication or other unmeasured and unknown traits that makes the individual more prone to both become an entrepreneur and accumulate wealth. The entrepreneurial ability or traits are typically hard to control for and this creates a potential omitted variable bias. If wealth is positively correlated with entrepreneurial ability and this ability is positively correlated with entrepreneurship, then wealth will capture the e¤ect of not only wealth but also of entrepreneurial ability. This implies a potential positive bias for the wealth-regressor and hence the role of liquidity constraints will be exaggerated. Moreover, the use of the non-linear probit model implies that all marginal e¤ects will possibly be biased. Because the endogenity problem causes counteracting biases in the marginal e¤ects we do not now in which direction this potential bias goes.
In the base regressions the endogenity problem will to some extent be handled by including the variable former entrepreneur which is discussed closer in the following section. The endogenity problem will also be handled by using an additional method that simply evades the problem. As discussed in the introduction the entrepreneurs will be divided into two groups depending on whether they have started a high or low starting capital business and then the relationship with wealth for the two groups of entrepreneurs will be compared. If there exist liquidity constraints we would expect the entrepreneurs who starts a high starting capital business to experience more extensive liquidity constraints than those entrepreneurs who start low starting capital business. This implies that the relationship between wealth and transition into entrepreneurship should be stronger for high starting capital entrepreneurs if there exists liquidity constraints.
Data
We are going to use LINDA, which is a longitudinal register-based data set for Sweden. The data set includes some 300,000 individuals and their household members and is cross-section representative. It has information about personal and demographic characteristics, employment and occupational status, sources and amount of income and wealth. Detailed information about the individual and household wealth is available from 1999, before this we only have information about the total taxable wealth (more than SEK 800,000 or 900,000). The latest available data is from 2002 and therefore the main sample is limited to include observations from 1999 to 2001. The data from 2002 is used to create the dependent variable (transition into entrepreneurship) for 2001.
The sample will be restricted to only include sample individuals in the ages 18-60. This is to avoid the largest part of the individuals who are still in elementary school and those who are close to retirement or retired. 
Dependent variable
LINDA provides information on whether the individual has reported to the tax authority that he/she has received any capital income from an individual …rm, unlimited partnership or economic association that he/she owns. It also includes information about whether these individuals are active or passive business owners. Income from an active business is de…ned as income received from an own …rm in which the individual works at least 33 percent out of full time and controls.
Moreover, the data set includes information on whether the individual is an owner of a limited company with four or less owners that control the business i.e. they own together stocks that correspond to more than 50 percent of the votes (fåmansföretag).
2 To be regarded as an owner of this kind of limited companies the individual needs not be active or work within the business. Companies quoted on the exchange are an exception and are not regarded as this kind of limited company. The data also includes information on whether the owner has declared any labor income from the company. If the labor income received from the company exceeds other labor income the individual is in this paper regarded as an active owner.
Entrepreneurs can be de…ned in several di¤erent ways using the data. The speci…cation of dependent variable is important and can possibly a¤ect the results. Two possible approaches are to either chose all business owners or only the active business owners (self-employed). It is not clear cut which de…nition to use. One can argue that all business owners will be restricted if there are liquidity constraints and, hence, one should use the broader de…nition. However, the maybe most interesting relationship is for those individuals who are selfemployed. One shortcoming with the second de…nition is that the limit between passive and active business ownership for limited companies can be argued to be somewhat arbitrary. Hence, in the main part of the paper the broader de…nition of entrepreneurs will be used but as a robustness check we will use self-employment. To clarify, we de…ne business owner as an individual who has received any capital income (negative or positive) during the last year from passive or active business or are owners of an limited company (fåmansföretag) and self-employed as individuals who have received capital income from an active business or labor income from an limited company (fåmansföretag) that exceeds labor income received from other employers .
The share of business owners in the sample is approximately 13.7 percent and for self-employed it is 7.2 percent. According to the Swedish labor force survey (AKU) the share of individuals who are business owners in the ages between 16 and 64 years is approximately 7.1 percent in year 2002.
3 In AKU one is regarded as business owner if this is the main occupation of the individual. This would best correspond to our de…nition of self-employed and as we can see these …gures are close. According to FRIDA, which is statistics of business owners from Statistics Sweden, the share of business owners in the ages 18-60 (based on total numbers and using the same types of businesses as in this paper) in year 2003 is 13,6 percent. As we can see, our de…nitions seems to capture the business owners and self-employed to a very large extent.
As discussed in the previous section the dependent variable will be transition into entrepreneurship instead of being entrepreneur. An individual is de…ned to enter entrepreneurship if he/she becomes a business owner in the subsequent period, that is, he/she is not de…ned as an entrepreneur in the current period but is de…ned as an entrepreneur in the following period. The share of individuals who becomes an entrepreneur in the sample is approximately 2.0 percent. And similar, an individual is de…ned to enter self-employment if the individual is neither self-employed nor business owner in the current period but self-employed in the following period. This share is approximately 0,9 percent in the sample.
Explanatory variables 3.2.1 Wealth variables
To investigate the role of liquidity constraints household wealth will be used in the main regressions. Household wealth is the summed up individual wealth for all the members of the household. The individual wealth is the sum of savings, checking accounts, bonds, stocks, individual taxable insurance, housing equity minus debt. For bonds, stocks and housing equity the market value is used. 4 A household is de…ned as a family is de…ned for tax purposes, i.e., individuals who are married or have children together and in addition registered on the same address, and children under 18 registered on the same address. For convenience the wealth variables has been divided by 100,000 and, hence, all wealth variables are expressed in SEK 100,000.
A considerable share of the households (about 30 percent) has negative net wealth. This can partly be explained by the fact that the assets in some parts are underestimated. For instance, vehicles and assets invested abroad is only included for individuals with wealth larger than the tax limit of SEK 900,000. Moreover, the value of banking accounts are only reported if the interest rate exceeds SEK 100. Due to the low level of interest rates on banking accounts the value on the account has to be high to be reported. However, the most important explanation for the large share of individuals with negative wealth is probably debt incurred for higher education. In Sweden, higher education is very commonly …nanced by loans from the Swedish National Board of Student Aid (CSN).
The wealth variable will be speci…ed in several di¤erent ways. We will use linear and polynomial wealth and also dummy variables for di¤erent levels of wealth. As a robustness test we will also use individual wealth and gross household wealth as dependent variable.
Other explanatory variables
The logarithm of labor income will be included in the regressions. The e¤ect of labor income can go in either direction. The labor income can have a positive e¤ect on entrepreneurship since it can be seen as a measure of the quality of the worker. An individual with high experience and skills earns probably more and have better possibilities to …nd pro…table business opportunities. However, the opposite e¤ect on entrepreneurship have been emphasized by, for example, Evans and Leighton (1989) who …nd support for the disadvantage theory which views entrepreneurs as mis…ts. This is explained by the fact that low earning individuals have lower alternative costs entering entrepreneurship.
Another measure of mis…t can be earlier experience of unemployment. The e¤ect of unemployment is expected to be positive, which can be explained in the same way as labor income, lower alternative cost. It is also worth mentioning the existence of a special allowance in Sweden for unemployed individuals who wishes to start an own business. The purpose of this allowance is to help unemployed individuals with part of the costs that is associated with starting up a business. It is possible that this allowance increases the expected positive e¤ect from unemployment. A dummy variable that is equal to one if the individual has received any unemployment bene…ts during the last year is included in the regressions.
Two variables for the family structure have been included, married and children. Children is a dummy variable indicating if there are any children under 18 years in the household. One possibility is that both variables are negatively correlated with entrepreneurship, which could be a consequence of the fact that individuals with a family is less willing to undertake a risky business venture. In general, however, the e¤ect goes in the opposite direction. This could be explained by for example that a married individual will be more willing to take a risk because he/she can rely on getting …nancial support from his/her spouse (Parker 2004 ). An other possible reason for a positive relationship is that the spouse takes a bigger responsibility for household work so that the individual can concentrate on labor work outside the home. A di¤erent explanation could be found in underlying characteristics of married individuals. One can argue that beeing married requires some level of social skills and that these social skills are valuable when starting a business and potentially also …nding …nancing.
As with previous variables, the e¤ect of education can go in either direction. There are advance arguments for both negative and positive relationship with entrepreneurship. The evidence does, however, according to Parker (2004) point in the direction that education increases the probability to be or become an entrepreneur. This is according to, for example, Hedley and Shah (1986) explained by the fact that education increases the individuals human capital which enables him/her to …nd good business opportunities. In the context of liquidity constraints, a positive e¤ect could re ‡ect better opportunities to acquire a bank loan or other …nancing. One can imagine that for the …nancier education is seen as a signal of higher probability of refund. This view is supported by van der Sluis and van Praag (2004) who …nd that education decreases capital constraints. To account for education three dummy variables are included in 8 the regressions. The dummy variables indicates if the individual has completed at least the indicated level, i.e., high school, college (2 years or more) or Ph. D..
The variable former entrepreneur is included to capture entrepreneurial traits. By including this variable the endogenity problem will be mitigated. Former entrepreneur is a dummy variable which is equal to one if the individual has been an entrepreneur, according to the de…nition used in the paper, under the last …ve years. The e¤ect on transition into entrepreneurship is expected to be positive.
Other personal characteristics that have been included are gender, age and born abroad. In many previous studies the dummy variable male has been included and is found to be positively correlated with entrepreneurship. The e¤ect of age is suspected to be ambiguous. Age is generally seen as an proxy for risk aversion, older persons are more risk averse, which would imply a negative e¤ect. Older individuals does, however, in general have longer working experience and hence better possibilities to enhance good business opportunities. We suspect the relationship to be positive but diminishing. To capture this, both linear and squared age has been included in the regressions. The variable born abroad is included to control for di¤erences in the propensity to become an entrepreneur between those born in Sweden and others. Discrimination in the lending market or labor market could cause a negative or correspondingly positive e¤ect on entrepreneurship.
To account for aggregate time e¤ects in the pooled sample year dummy variables are included.
In Table 1 , mean values and standard deviations for business owners and non-business owners are presented.
On average, business owners have a larger initial wealth and labor income in the sample. The individuals are older and has to a larger extent a higher education. Moreover, business owners have to a larger extent been entrepreneurs before, unemployed the last year, has children, are married, males and born in Sweden.
Estimation results: Net household wealth and transition into entrepreneurship
To investigate the relationship between the transition into entrepreneurship and wealth we will use a probit model. Di¤erent speci…cations of wealth will be used to enable us to study the relationship carefully. In the base results we will …rst use di¤erent order polynomial speci…cations of wealth and then use a set of dummy variables. Moreover, a truncated sample is used to investigate the relationship relevant to this paper closer. After this we will examine how the results are a¤ected if we separate the entrepreneurs into two groups depending on starting up costs for the businesses.
Base results

Polynomial household wealth
The standard approach in the literature has earlier been to include wealth linear or quadratic in the model. In a recent paper, Hurst and Lusardi (2004) use a higher order polynomial in wealth. In this section we will follow this approach and use higher order polynomials in wealth. The idea with this is that the underlying relationship can be captured to a larger extent. By using a less restricted model we will be able to tell more about the relationship between entrepreneurship and wealth and its implications for liquidity constraints in Sweden.
We will start our analysis by using a …rst and second order polynomial as in earlier studies and in addition to this a sixth order polynomial in wealth. The sixth order polynomial is chosen among other high order polynomials because it is according to the log-likelihood ratio test the best suited. In Table 2 , the parameter estimates and standard errors for wealth and the other explanatory variables from the …rst order polynomial wealth speci…cation is presented. As can be seen in Table 2 , wealth is signi…cantly positive. The quantitative e¤ect of wealth is, however, small. If we instead of studying the probit estimates look at the marginal e¤ects of wealth we can see that an increase in wealth of SEK 100,000 around the mean of wealth increases the probability to enter entrepreneurship by only 0.0027 percent.
5
As we expected, former experience of being entrepreneur raises the probability to enter entrepreneurship. The quantitative e¤ect is relatively large, the probability to enter entrepreneurship increases with 1.7 percent if the individual has been entrepreneur before. This is a really high …gure compared to the base probability of becoming entrepreneur which is 2.0 percent.
All variables for education are signi…cant positive. Every discrete increase in education increases the probability to enter entrepreneurship. The positive e¤ect could re ‡ect that well educated individuals have better possibilities to …nd good business opportunities and possibly also that they face less severe liquidity constraints. Compared to wealth the marginal e¤ect of education is large.
The result for unemployment gives support to the mis…t theory. Experience of unemployment increases the probability to enter entrepreneurship. However, the result for labor income contradicts this result. A high labor income seems to increase the probability to enter entrepreneurship. This result could instead re ‡ect the quality of the workers and that high income earners have better possibilities to …nd good business opportunities.
The regression indicates that being born abroad increases the probability to become an entrepreneur. As we could see in Table 1 business owners are to a smaller extent born abroad but the previous results suggest that a larger share of the individuals who are born abroad becomes business owners. This seemingly contradicting results suggests that the survivor time of the businesses of individuals who are born abroad are shorter compared to those of individuals born in Sweden.
As we expected the e¤ect of age is positive but diminishing and males are to a larger extent becoming entrepreneurs than females. Having children and being married seems to have a positive e¤ect on the probability to enter entrepreneurship. The positive e¤ect from being married could be explained by the fact that a spouse can provide …nancial support and also take a bigger responsibility for domestic duties. And …nally, the probability to enter entrepreneurship is highest in year 2001 and lowest in year 2000. From here on we will only present and interpret the results for wealth. All explanatory variables are, however, included in all regressions. The results for the other variables are in large una¤ected by the di¤erent speci…cations of wealth. Table 3 presents the results from the second and sixth order polynomial wealth model.
As we can see, all wealth parameter estimates are highly signi…cant. According to the second order speci…cation the relationship is positive but diminishing, this could be an indication that there exists liquidity constraints that cease to bind. The total marginal e¤ect of household wealth in the second order speci…cation evaluated around the mean is 0.015 percent and in the sixth order speci…cation it is 0.040 percent. 6 If we compare this to the …gure from the …rst order speci…cation we can see that the marginal e¤ect increases as the model gets less restricted.
A likelihood ratio test rejects the …rst and second order speci…cation compared to the sixth order speci…cation and the …rst order compared to the second order. To be able to interpret the results better the predicted probability to become an entrepreneur on initial household wealth is graphed in Figure 1 . All other variables are held constant at their mean value.
As we can see the graphs of the di¤erent speci…cation show very di¤erent features. There seems to be a lot of characteristics of the relationship that the …rst and second order speci…cations are not able to capture. However, the wealth distribution is characterized by very thin tails. For instance, there is only 14 individuals out of the more than 500,000 in the sample that have values of Figure 1 : Predicted probability of transition into entrepreneurship: Polynomial wealth wealth over SEK 200 millions and the 99:th percentile is about 7.5 millions. As discussed earlier, the most interesting and relevant relationship between transition into entrepreneurship and wealth in the context of liquidity constraints are found if we study the main part of the population closer. In Figure 2 the relationship between transition into entrepreneurship and wealth from Figure 1 is seen in more detail. The …gure shows the relationship between one million in negative wealth and 8 millions in positive wealth which corresponds to a little bit more then the …rst and last percentile in the population.
In Figure 2 we can see that as we expected the marginal e¤ect of wealth increases as we increase the order of the polynomials. Hurst and Lusardi (2004) …nds that the impact of wealth decreases when they use a …fth order polynomial in wealth compared to the …rst order polynomial and from this they conclude that it is the very richest individuals that drive the positive relationship estimated with the …rst order polynomial. Our result points to the opposite, when using higher order polynomials the impact of wealth increases. Wealth seems to matter for the main part of the wealth distribution and hence it is not only the richest individuals that drive the positive relationship.
In the two following sections the relationship between wealth and entrepreneurship will be investigated even closer. First we will use dummy variables for wealth instead of polynomials and second a truncated sample will be used. 
Dummy variables for di¤erent wealth fractions
The advantage with using dummy variables is that we do not put to much restrictions on the parametric form of wealth. In this section we will concentrate on the relationship between initial household wealth and transition into entrepreneurship in the interval between the …rst and last percentile of the wealth distribution. The …rst dummy variable is for individuals with wealth less than zero and the last is for individuals with more than seven millions in net household wealth. Between those values of wealth we have created a dummy variable for individuals representing the same wealth interval of SEK 500,000, hence, there is totally 16 dummy variables. After running the regression, we …nd that all wealth parameter estimates are signi…cant at the one percent level (the probit estimates can be seen in Appendix A). The graph of the predicted probability from this regression together with the graph from the polynomial speci…cations can be seen in Figure 3 .
The sixth order polynomial speci…cation seems to capture the relationship estimated by using dummy variables in the best way. This is what we expected based on the log-likelihood ratio test. It does, however, seems like all of the polynomial speci…cations underestimate the role of liquidity constraints in this interval. The marginal e¤ect seems to be higher for the dummy variable speci…cation. Moreover, there seems to be some features of the relationship that the polynomial speci…cations are not able to capture, but at least the sixth order speci…cation provides us with a fairly good approximation of the relationship although the marginal e¤ect is underestimated in some intervals.
The conclusion so far is that the marginal e¤ect of an increase in wealth increases as the models get less restricted with respect to wealth; when using a low order polynomial in wealth there is a risk that the importance of wealth is underestimated. This indicates that the role of liquidity constraints can have been underestimated rather than overestimated in earlier studies on Swedish data.
Truncated sample
In this section the sample will be truncated by not including observations in the top and bottom one percent of the wealth distribution. The idea with this is that we should be able to …nd out even more about the relationship between wealth and entrepreneurship that is relevant in terms of liquidity constraints. The interest of this paper is to investigating the role of liquidity constraints for largest share of the population and not for the outliers in the top and bottom of the distribution. To …nd out which speci…cation is best suited in this interval we rerun the regression with di¤erent orders of polynomial in wealth. By using log-likelihood ratio tests the sixth order polynomial speci…cation is found to statistically dominate the other speci…cations. In addition to the sixth order polynomial the second order polynomial and dummy variable speci…cation is used in this section. If we study the results from these regressions we …nd that all wealth parameter estimates are signi…cant at the one percent level in the polynomial speci…cations and all except one in the dummy variable speci…cation (the parameter estimates can be seen in Appendix B). If we study the marginal e¤ects for wealth we can see that in the second order polynomial speci…cation the total Figure 4 : Predicted probability of transition into entrepreneurship: Truncated sample marginal e¤ect is 0.076 percent and in the sixth order speci…cation 0.12 percent. Again we note that the marginal e¤ect increases as the model gets less restricted. Moreover, compared to the model estimated on the whole sample the marginal e¤ects in the truncated sample is signi…cantly larger. It seems like the closer and more careful we look at the relationship between wealth and entrepreneurship the stronger the relationship becomes. The e¤ect may still not seem very large, however, we have to keep in mind that the base probability to become an entrepreneur is 2.0 percent and that the probability increases (in the sixth order speci…cation) with 0.12 percent for every SEK 100,000. To investigate the relationship and marginal e¤ects over the whole intervall the di¤erent speci…cations are graphed together in Figure 4 .
For positive wealth the sixth order polynomial speci…cation follows the dummy variable speci…cation close. The marginal e¤ect is very large for positive wealth up to approximately 2 millions. After this the slope decreases somewhat and reaches new high levels around approximately 3.5 and 5 millions and 6.5 and 7.5 millions. For levels between 5 and 6.5 million the slope is negative. A possible explanation for the negative relationship for high levels of wealth is self-selection, i.e. individuals with large wealth do not need to work and hence choose not to work in neither an own …rm nor as employed. However, as we can see the relationship is positive after 6.5 millions and hence this hypothesis is contradicted.
A striking feature of the sixth order polynomial speci…cation is the large negative slope for negative values of wealth. This negative relationship can also be found if the …rst dummy variable is divided into more dummy variables. The explanation could possibly be found in di¤erent risk aversions. Among the individuals with high negative levels of wealth it is very possible that the riskaversion is smaller then among the rest of the population. In this group there may also be former entrepreneurs (more than …ve years ago) who has failed with their business. An other possible explanation is tax avoidance behavior. Individuals who have good knowledge in starting business can possibly also have good knowledge in avoiding tax and since the data is based on information for tax purposes this could explain the negative relationship. It is also possibly that there are some e¤ect that we have not been able to control for from the fact that in this group there are a lot of newly examined undergraduate students. No matter of which explanation we believe in it is very reasonable to believe that this feature of the relationship is explained by some underlying characteristics of the individuals with negative wealth and not by the decreasing negative wealth itself. Or simply, that it re ‡ects loans for businesses started in the subsequent year.
For positive wealth the main relationship seems to be pretty well captured by the second order speci…cation. A relevant discussion in this context is over…tting.
With the large sample size the degrees of freedom is no problem but maybe we capture features of the relationship that is very speci…c for this sample and when doing so we miss the interesting trend that is robust also outside the sample. Moreover, if we change the order of the polynomial the relationship changes mainly in the end and beginning of the interval. The main and for this paper most important feature of the graph is that the relationship between wealth and transition into entrepreneurship in large seems to be positive but diminishing for positive values of wealth. This feature of the graph could be explained by liquidity constraints that cease to bind and is well captured by the second order speci…cation in the truncated sample
In the next section we will divide the entrepreneurs into two groups depending on starting up costs, by using this method we will get an indication whether the endogenity problem rather than the existence of liquidity constraints drive our results.
Low and high starting capital
The entrepreneurs in the sample will be divided into two groups, one for those entrepreneurs who start a low starting capital business and one for those who start a high starting capital business. The distinction between the groups is based on the same source as Hurst and Lusardi (2004) , the 1987 NSSBF survey of small business …nances, for closer description see Appendix C.1.
It is reasonable to believe, that if there are liquidity constraints then those entrepreneurs who start a high starting capital business will be depending on wealth, but for the entrepreneurs who start a low starting capital business wealth should not matter to the same extent. By using this method we will also avoid the endogenity problem. We have no reasons to believe that the endogenity problem should be more severe for entrepreneurs who starts a high starting capital business and hence a stronger relationship would really imply liquidity constraints.
A multinomial probit model (MNP) is used to estimate the relationship. By using the MNP model the independence from irrelevant alternatives (IIA) assumption is relaxed and because of this it is theoretically preferable compared to the multinomial logit model. The drawback of the MNP model is that it is very Figure 5 : Predicted probability of transition into entrepreneurship: Low and high starting capital computationally burdensome and that the identi…cation is troublesome. However, in a model like the one we will use here with only three choices, satisfactory direct approximations in terms of speed and accuracy can be achieved without to much restrictions on the standard deviations and correlations (Greene 2003) .
The choice of the individual is whether to start a high or low starting capital business or to stay in the current employment status. We are interested in how the relationship looks for the main part of the wealth distribution and not for the outliers in the two ends of the distribution and hence the sample is truncated in the top and bottom one percent. Based on the discussion of over…tting in previous section only the second order polynomial will be used. In addition to the second order polynomial a dummy variable speci…cation is used. The dummy variables are used to get an idea of the relationship without putting to much parametric restrictions on it and the second order polynomial speci…cation is used to capture the main features of the relationship.
The probit estimates from the regressions can be found in Appendix C.2. When comparing the signi…cances of the wealth parameter estimates for high and low starting capital business owners we can see that the estimates for the low starting capital is somewhat less signi…cant. However, in both the speci…cations the large majority of the estimates are at least signi…cant at the …ve percent level. The graph from the regressions can be seen in Figure 5 .
As we can see, although the relationship between wealth and starting a low starting capital business is signi…cant, the e¤ect is very small. The general trend is clear, the marginal e¤ect of wealth seems to be smaller for entrepreneurs who start a low starting capital business compared to high starting capital business. For instance, in the second order polynomial speci…cation the total marginal e¤ect of an increase in wealth with SEK 100,000 around the mean is for the low starting capital 0.00018 percent compared to the considerable larger marginal e¤ect for high starting capital 0.012 percent. However, these …gures are not directly comparable because the base probability to start a low starting capital business is much lower than the probability to start a high starting capital business. It follows that the index function is much smaller for the low starting capital option which implies smaller marginal e¤ects. If we divide the marginal e¤ects with the corresponding base probabilities the …gures are comparable. After doing this divisions we …nd that the relative marginal e¤ect for low starting capital is 0.11 percent and for high starting capital it is 0.75 percent. Hence, the conclusion remains: the marginal impact of wealth is considerable larger for entrepreneurs who start a high starting capital business compared to those who start a low starting capital business. To sum up, we have found important di¤erences between starting a high and a low starting capital business and this result suggests that wealth mainly matters for entrepreneurs who have started a high starting capital business. This indicates the existence of liquidity constraints and that the positive relationship estimated in previous sections really are driven by liquidity constraints and not by the endogenity problem.
Robustness analysis
In this section the robustness of previous results will be tested. To do this we use a number of alternative speci…cations. We use both alternative measures of wealth and an alternative de…nition of entrepreneurship and in addition to this we will study the three years separately.
Once again the sample is truncated in the top and bottom one percent of the di¤erent wealth distributions and a dummy variable and second order polynomial speci…cation in wealth is used.
Alternative speci…cations of wealth and entrepreneurship
Instead of net household wealth, net individual wealth and gross household wealth will be used and as an alternative de…nition of entrepreneurship we will use self-employment. The results are graphed and given in Figure 6 .
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The second order polynomial seems to capture the relationship well except for gross household wealth where the level is to high. As we can see, the features of the graphs are very similar to the original speci…cation. For all alternative speci…cations the relationship between wealth and entrepreneurship seems to be positive but diminishing which can be an indication of liquidity constraints that cease to bind. Hence, the result that there exists liquidity constraints on the Swedish market is con…rmed by looking at alternative speci…cations in wealth and entrepreneurship. In the next section we will examine if the result is robust over time and business cycles. 
Subsamples depending on year
The sample will be divided into three subsample depending on year. By doing this division we will see if the relationship is robust over time and over business cycles. During the period investigated Sweden experienced both a boom and a bust, in the 1999 and 2000 the economic climate in Sweden was positive and the country experienced a boom, in the beginning of 2001 the climate changed and the economy turned into a bust. One can imagine several di¤erent e¤ects from di¤erent economic situations in the economy. The relationship between a bust and liquidity constraints could possibly be less severe due to that the demand for capital probably is smaller. However, it is also easy to imagine the opposite e¤ect. In times of pessimism and negative development the …nancing institutes can become more negative towards accepting loans and hence the liquidity constraints increases. Moreover, private equity can be expected to decline as a result of assets loosing their value. The resulting graphs from the regressions can be seen in Figure 7 .
In Figure 7 we can see that for all years the relationship between wealth and transition into entrepreneurship is positive and diminishing as for the pooled sample. However, the relationship between wealth and transition into entrepreneurship is much stronger for the last year in the sample compared to the other. As we expected, the level is higher in year 2001 but as we can see so are the marginal e¤ects. If we do a more formal comparison and compare the marginal e¤ects around the mean then the idea from the graphs is con…rmed. The total marginal e¤ect evaluated around the mean is in year 1999 0.048 percent, in year 2000 0.044 percent and in year 2001 0.14 percent. As discussed before it would be misleading to compare these …gures directly. If we divide each marginal e¤ect with the corresponding base probability of becoming entrepreneur we get the relative marginal e¤ects. For year 1999 this is 3.0 percent, for year 2000 2.9% To draw any extensive conclusion out of this would be too rash, but it is an interesting and plausible conclusion that the stronger relationship between wealth and transition into entrepreneurship in year 2001 can be explained by the decline in venture capital. This is yet an other indication that the positive correlation is driven by liquidity constraints and that a major cause for these liquidity constraints are the lack of venture capital in early development phases in Sweden.
Conclusion
In a recent paper, Hurst and Lusardi (2004) …nd that the propensity to become entrepreneur is nonlinear in wealth and that the relationship between wealth and entrepreneurship is ‡at over the largest part of the wealth distribution in the United States. They …nd that it is only in the very top of the distribution that the relationship is positive and that the linear positive relationship earlier found is driven by these individuals.
In this paper we have used similar methods to investigate the relationship between wealth and entrepreneurship on Swedish data. Thanks to the large sample size we are able to extend the analysis by using …ne de…nitions of the dummy variables. In accordance with Hurst and Lusardi (2004) …nding, we …nd that wealth is not a …rst order polynomial. However, we are not able to con…rm the view that wealth matters only for individuals in the very top of the wealth distribution. Instead, we …nd that the relationship between wealth and entrepreneurship is positive and diminishing. The positive and diminishing relationship can be explained by liquidity constraints that cease to bind. We also …nd that the impact of wealth increases as we use less restricted models with respect to wealth and a truncated sample, this indicates that the relationship between wealth and entrepreneurship possibly has been underestimated in earlier studies on swedish data. In addition, we …nd that wealth mainly matters for entrepreneurs who start a high starting capital business, this is a further indication of the existence of liquidity constraints in Sweden. By using alternative de…nitions of entrepreneurship and wealth and di¤erent sample periods we have found that our main results are robust.
The evidence from our data seems to agree that the main share of new potential entrepreneurs in Sweden are actually liquidity constrained. However, the problem of endogenity may remain. The positive relationship between wealth and entrepreneurship could possibly be explained by common traits that both render wealth and that make the individual more prone to enter entrepreneurship. The question is only how severe this problem is. There are two reasons that makes us believe that the endogenity problem is not that severe in this sample. First, as discussed before, part of the endogenity that is still present after using transition into entrepreneurship is handled by including former entrepreneur as explanatory variable. Second, the result that the relationship between entrepreneurship and wealth is stronger for high starting capital businesses indicates that the relationship is driven by liquidity constraints and not by common traits.
The result of the paper is in accordance with our expectations. Based on the described situation with lack of capital, in particular venture capital in the starting up phase, in Sweden and the rest of Europe we are not surprised that the results implies that there exists liquidity constraints on the Swedish market and based on a comparison with the results of Hurst and Lusardi (2004) that the constraints seems to be more severe in Sweden than in the United States. In a recent paper Holtz-Eakin and Rosen (2005) analyze U.S. and German micro data and …nd that German workers face more severe liquidity constraints than their counterparts in the United States. The result of this paper is consistent with this …nding and support the view that European entrepreneurship are hindered by lack of institutions who provide starting-up capital. The explanation of the lack of venture capitalists in European countries including Sweden is in business literature relatively well debated. For instance, Braunerhjelm (1999) argues that the structure of taxes in Sweden discourage venture capitalists by for example putting a higher tax burden on venture capitalists than on other investors. Baygan (2003) reviews the Swedish venture capital policies and suggests that necessary steps for Sweden include removing quantitative restrictions on venture investments by …nancial institutions, lowering tax rates, and restructing equity programmes.
This paper contributes with evidence that there are liquidity constraints or lack of starting up capital in Sweden and that there are possibly more severe constraints in Sweden (and Europe) than in the United States. The reasons and consequences of this potential lack of capital and gap between the United States and Europe is an interesting and important topic for further research in the …eld.
Appendix:
A Estimation results for the dummy variable speci…cation C Low and high starting capital C.1 Division into low and high starting capital
The division into low and high starting capital industry is based on the 1987 National Survey of Small Business Finances. The target population of the survey is non…nancial, nonprofessional and nonfarm businesses with fewer then 500 employees. By using the classi…cation by economic activity according to SNI92 we have divide the businesses into the di¤erent industries in the NSSBF. In addition to this, the forest industry, agriculture, hunting and …shing is supposed to be high starting capital businesses. Individuals with businesses that have missing values for the industry code has been deleted from the sample. In Table  6 the di¤erent industries and their SNI92-code is presented. The SNI92-code is in parentheses and corresponds to the main group and/or the speci…c industrycode. 
